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The far infrared spectra of solid cyclohexanol studied by gciesiiiska and Sciesinski [4] showed that phase III indeed transforms into phase II at a certain temperature range (e.g. at 238 K during ca 2 h) but the authors did not find that transition to be reversible. The authors also found that the supercooled phase 1 [3] . The literature data quoted above as well as the later papers [5] [6] [7] [8] [9] do not give a definitive explanation of the nature of the particular solid phases of cyclohexanol. Phase 1 (with the symmetry Fm3m [7] ) is undoubtedly a so-called plastic or ODIC (orientationally disordered) phase. This conclusion results from the broadening of the QNS peak [8] , the low value of melting entropy (in agreement with Timmermans criterion [11] ) and the values of e' and E" [12] . However [10] .
The main aim of the present paper is to solve the controversy conceming the thermodynamic stability of particular phases. Specific heat measurements were performed mainly in order to observe the phase III to phase II transition and decide whether these phases form a monotropic [2] or an enantiotropic system as suggested in [3] . In addition we studied the reversibility of phase transitions in solid cyclohexanol, taking advantage of the distinct differences of far infrared spectra for particular phases. Generally, we applied the adiabatic calorimetry and IR spectroscopy as complementary methods to get more information on the polymorphism of the system studied.
Experimental.
The specific heat of cyclohexanol was measured in the temperature range of 170-320 K by means of the low-temperature automatized adiabatic calorimeter with platinum thermometer [14] . In the specific heat runs the standard amount of heat supplied resulted in a temperature rise of the sample of ca 2.5 K. The AC bridge used for the thermometer resistance measurements gave the sensitivity of the temperature measurement better than 10-5 K. The time required to achieve thermal equilibrium was ca 2 h and in the vicinity of phase transitions it became much longer. The enthalpy of phase transitions was determined in separate runs. Apart from the classical adiabatic measurement, the calorimeter was also used in a dynamic mode. In that mode a constant heat flow from or to the sample was induced by proper adjustment of the adiabatic shield. Then the temperature of the sample as a function of time was recorded. Commercial cyclohexanol fractionally distilled was used in the experiment. The mass of the sample was 57.72 g, which is 0.5763 mol. The total volume of the sample holder was ca 80 cm3.
Far infrared spectra were measured using the Fourier Transform Spectrometer Digilab FTS-14 in the same conditions as described in [4] . The measuréments were performed in the frequency range 100-500 cm-1 with the resolution 2 cm-l. The sample temperature was stabilized with an accuracy of ± 0.5 K. A temperature programmer was used in the growing of particular phases. 3 . Results. Figure 2 shows our experimental values of the molar specific heat of cyclohexanol (2) [2] .
The thermal treatment of the sample by which different phases of cyclohexanol were obtained was based on the experience of [4] and is schematically shown in figure 3. Fig. 3 Figure 4 shows an example of time evolution of the FIR spectra at the temperature of 198 K. The spectra correspond respectively to the initial pure phase I, mixture of phase 1 figure 3 by different thickness of lines.
The fact that the phase 1 to phase III transition takes place in two steps was also seen in the calorimetric measurements. The dependence of the rate of the sample temperature change vs. time, i.e. dT/dt (t ) at constant heat flow from the sample, exhibits two maxima (see Fig. 5 ).
These maxima are caused by the release of enthalpy from the sample and they indicate that both transitions are exothermic.
Specific heat measurements for phase III were performed only up to ca 220 K because above that temperature phase III was loosing its stability. It was transforming to phase II. This fact was observed previously in FIR (see Fig. 3 in [4] ) and IR measurements (Fig. 2 in  [13] ). This III ---&#x3E; II transformation on increase of temperature was recently observed in the thermal conductivity measurement [9] . In our calorimetric measurements the instability of phase III manifested itself by anomalous behaviour of the sample temperature after each [2] and Green and Griffith [3] papers in favour of the monotropic phase II -phase III system postulated in [2] . Phase III is then metastable with respect to phase II in the whole temperature range of existence of phase III. This agrees with the fact that nobody has reported an observation of the inverse i.e. II --&#x3E; III transition.
The temperature dependence of the reduced free enthalpy based on our experimental data is shown in figure 10 . As our measurements were not performed to low enough temperatures the point for phase 1 at 290 K was taken from [2] . The MS phase is not included in figure 10 because it is not possible to make adiabatic calorimetric measurements for this phase on account of the fast irreversible MS -III transformation. One could roughly place the free enthalpy line above that of phase III with the reversible MS -1 transition somewhere below 240 K. The direct MS -1 transition was earlier observed by the far infrared method under very fast heating conditions [4] . 
